The Japanese economy has experienced price deflation since the mid-1990s. Despite the importance of overcoming deflation, there has been little recent research on price expectations in Japan. This paper takes advantage of an original and rich quarterly household-level data set from the "Kokumin Seikatsu Monitors" to estimate average price expectations, examine the factors that affect price expectations, and examine how changes in price expectations have affected household consumption. Our study also confirms that deflationary expectations discourage household consumption, mainly durable consumption, by delaying the timing of purchases, suggesting that the deflationary expectations should be upwardly revised to restore a vital Japanese economy.
INTRODUCTION
A decade has passed since the Japanese economy began to experience deflation in the middle of the 1990s (Figure 1 ). The growth of GDP deflator has been negative since 1994, except for an increase in 1997 that was due to an increase in the consumption tax rate. The CPI (excluding fresh foods) annual growth declined to zero percent in 1995 and has been negative since 1998.
Although there are some signs of recovery in the Japanese economy, deflation is continuing.
Expansionary fiscal and monetary policies in 1990s were not sufficient to check the decade-long deflation. For those who believe that deflation is harmful, further policy actions to stem the tide of declining prices are indispensable for the recovery of Japanese economy.
Deflation invites deflationary expectations and they in turn exacerbate deflation.
Therefore, a remedy to check deflation should be drawn from analyses of the factors that reverse price expectations. Surprisingly, there has been little serious research on price-expectation formation in Japan. Moreover, Japanese monetary authorities are making policy choices without announcing (or even knowing) what current price expectations are. Most policy discussions in Japan have naïvely assumed a priori that price expectations are well approximated by current actual price changes. Although some studies in Japan tried to estimate price expectations using information from business surveys, they depend on a dated method by Carlson and Parkin (1975) that relies on strong and unrealistic assumptions about expectation formations.
In order to clarify price-expectation measures, this study takes advantage of a rich household level data set from the "Kokumin Seikatsu Monitors"(People's Life Monitors in English, and henceforth "Monitor") collected by the Cabinet Office from 2001 to 2004. We utilize this 2 original data set to address the following three issues.
First, we use the Monitor's household-level data, which asked the respondents about their price expectations, to estimate price expectations. By averaging price expectations among respondents we directly calculate average price expectations without relying on strong assumptions.
The calculated average price expectation series itself contains new information and may serve as a useful input for the design of monetary policies.
Second, we examine the factors that may affect price expectations. Since the Monitor's survey tracks the same households repeatedly, the panel structure of the data enables us to identify the factors that may affect price expectations. The survey contains numerous questions about household responses to changes in monetary policies, such as the introduction of quantitative easing, and responses to some exogenous shocks such as the outbreak of the Iraq War. The wide variety of questions in the Monitor survey thus enriches our analysis of price expectations.
Third, we address the consequences of a change in price expectations on household behavior. We will focus especially on the effect of price expectations on household consumption and savings. Deflationary expectations may loosen the budget constraints of households by increasing real income and stimulating consumption. On the other hand, if a household expects that deflation will continue in the future, the increase in real interest rates may deter the purchase of durable goods. Moreover, if a household combines deflationary expectations with anxiety about future business or employment conditions, deflationary expectations might discourage current consumption in general. Thus, empirical studies are needed to determine the directions in which price expectations may affect household consumption. This paper is organized as follows. The next section reviews some related literature on price expectations in Japan. The third section describes the "Kokumin Seikatsu Monitors" and the data set used in this paper. We calculate quarterly average price expectations based on the micro-level data from the Monitor. The fourth section examines what changed price expectations, focusing on exogenous shocks such as monetary policies or changes in the international 3 environment. The fifth section evaluates how changes in price expectations affected household consumption. The final section concludes and discuses some policy implications drawn from our empirical analysis.
PRICE EXPECTATION MEASURES IN JAPAN
In striking contrast to countless studies on inflation, there have been relatively few studies of deflation in Japan until recently, partly because Japan had limited experience with deflation in the past. If we widen our scope of studies to price expectations in general, there are several strategies of research that have been proposed to measure price expectations.
The first strategy is to use inflation indexed bonds. This approach utilizes information from markets (see Kitamura, 1997 Kitamura, , 2004 , and the NIKKEI QUICK that started to provide price expectation series based on bond prices from the end of June 2004.
2 However, since an indexed bond issue in Japan was initiated in the March 2004 for the first time, we cannot therefore utilize the indexed bond information for longer periods.
The second strategy is to employ the expectation-augmented Phillips curve to derive a price-expectation series. Although this strategy has been widely adopted in US studies, where the estimated Phillips curve works well, Fukuda and Keida (2003) reported that the curve did not fit Japanese data well.
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The third and the most popular strategy in Japan is application of Carlson and Parkin (C-P) (1975) , which derives an inflation expectation series using actual inflation and published aggregates from a survey of individual economic agents. 4 Although the C-P method needs information only on the directions of price expectations, it depends heavily on strong assumptions, such as normally 4 distributed expectations, whose accuracy has never been seriously examined. Hori and Shimizutani (2003) concluded that the normality assumption, the core of the C-P method, is violated in Japan, using the same Monitor data set as is used in this paper.
The last and most obvious strategy is to directly ask respondents about their price expectations in a survey. Although this straightforward strategy has a long history in the United
States, such as in the University of Michigan "Survey of Consumers" and the "Livingston Survey"
of professional economists, and many US studies have examined price-expectation formation using these survey data, 5 it has not been seriously considered in Japan.
Since we believe the lack of a survey that directly collects price expectations has seriously hampered studies on price expectations in Japan, we will adopt a fourth strategy using a consumer survey approach, though it is still in the experimental stage. We hope that our survey based micro-level data set will further encourage research on Japanese price expectations.
DATA
The analyses of this paper utilize micro-level data from the "Kokumin Seikatsu Monitors" (Monitor). The Price Division of the Cabinet Office has monitors who answer timely questions about current policy issues related to price stability and national lifestyle. The sample size is about 2,400 for each survey and is allocated to each prefecture in proportion to its population size. 6 The sample is not randomly chosen: each prefecture publicly recruits voluntary respondents, paying attention to unbiased distribution in age, employment, and regions in each prefecture. 7 The voluntary paid participation of monitors motivates respondents to answer each survey to the best of their ability and results in the unusually high response rate of more than 90 percent.
5 Roberts (1998) used the two surveys to examine the formation of expectations and conclude that expectations are neither perfectly rational nor as unsophisticated as simple autoregressive models. More recent work by Carroll (2003) employs the Reis (2001, 2002) methodology to show empirically that household expectations are not rational. 6 There are 47 prefectures in Japan. 7 In general, the number of applicants is larger than that of openings. Each prefecture contracts with selected respondents to answer eight questionnaires and pays 12,000 yen (about US$100) per year. The average annual income is around 5.5 million yen, and about 90 percent of the survey respondents were female.
AVERAGE PRICE EXPECTATIONS AMONG JAPANESE HOUSEHOLDS
In this section, we first calculate price expectations from the Monitor household-level data.
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The exact wordings of the questions related to price expectations in the Monitor are as follows.
Similar questions and answers are also provided for the perceptions of current prices compared with the previous year prices (henceforth, "current price").
(A) "During the next 12 months, do you think that prices of goods and services that you frequently purchase on a daily basis will go: (1) up, (2) remain the same, (3) down, or (4) (1) less than 20 percent (6) plus 0 percent to plus 2 percent (2) minus 10 percent to minus 20 percent (7) plus 2 percent to plus 5 percent (3) minus 5 percent to minus 10 percent (8) plus 5 percent to plus 10 percent (4) minus 2 percent to minus 5 percent This may suggest that household price expectations have an inflationary bias. Second, income expectations or current income also may affect price expectations. The questions related to income have exactly the same structure as those of the price related questions explained above, including the multiple choices. Figure 4 describes the series on current income and income expectations. As can be seen, both of them have ranged from minus 1.5 to minus 3 percent. We should note that there is no "jump" in income in the first quarter of 2003 when a rise in price expectations is observed. In this sense, we cannot explain the increase in price expectation by income (or business condition) factors.
THE FACTORS THAT AFFECT PRICE EXPECTATIONS
Third, we can consider the impacts from exogenous shocks including policy changes.
Fortunately, the Monitor survey contains many questions about monitors' responses to changes in monetary policy or to exogenous shocks such as the outbreak of the Iraq War. Based on our previews of factors to explain price expectations, we have run regressions with the following specifications to examine the relative importance of those factors:
where P e i,t+1 is a household's price expectation for time t+1, i.e., a quarter ahead. P i,t is the current price change and Y i,t is the current income change, both of which are perceived by a respondent household. A vector Macro t contains the oil-price change and a composite index, or dummy variables for each quarter to control for macroeconomic factors. Another control vector, τ , i Z , 11 The same questions were also asked in the second to fourth quarter in 2001, with similar results. 10 includes the age and squared age of head of households and the logarithm of annual household head income in fiscal year τ . 12 The last notation is an error term.
Our main interests are the coefficients on M i,t and X i,t . M i,t is a monetary policy related dummy variable at time t that takes two different forms: a dummy for those who knew each change in monetary policy right after those events (henceforth, "Knowledge Dummy") and for those who actually revised their expectations (henceforth, "Revision Dummy"). As regards the "Knowledge Dummy", the survey asked the respondents whether they knew the changes in monetary policy such as the four times implementation of quantitative easing in 2001. We allocated one for the respondent households if they answered they knew a policy change. Table 3 reports the regression results only with the "knowledge dummy." We may first note that the coefficients both on current price and on lagged price expectations are positive and significant. In other words, price expectations had some elements of inertia of expectations and adaptive formation. In contrast, the estimated coefficients on current income are not significant in most cases and are much smaller than those on price factors.
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Although the above findings are suggestive for our understanding of expectation formation, what interests us most is the fact that the coefficients on the "Knowledge Dummy" are not significant in all cases of cross section regressions (columns <1> to <4>) and panel regressions (<5> and <6>). Consistent with the previews on household responses to policy changes reported in Figure 5 , this finding implies that the knowledge of the implementation of policy changes does not necessarily lead to changes in price expectations. In other words, although about a half of all respondent households knew the regime change in monetary policies, they did not alter their expectations in response to their knowledge.
On the other hand, Table 4 shows the results based on the "Revision Dummy" for monetary policies and other exogenous shocks. The households in these regressions are those who knew the changes in monetary policies and answered that they raised their price expectations; and thus the coefficients on those dummies are expected to be positive and significant. We ran the "Revision Dummy" regressions to measure how much price expectations were revised in response to policy changes.
The cross-section results in Table 4 confirm our findings in Table 3 In summary, we have found that current price developments and lagged price expectations contribute to form price expectations. Current income does not have strong explanatory power.
Knowledge of the implementation of the quantitative easing policies did not necessarily lead to upward revisions of price expectations. However, the policy was marginally effective in the sense that it could raise the expectations of those who knew about the policy and actually revised their expectations by more than one percent in response to the early policy implementations. Other exogenous shocks such as the terrorist attack and the war in Iraq also influenced price expectations.
The temporary surge of price expectations in the first quarter of 2003 was attributable to those shocks, especially that of the Iraq war.
THE EFFECT OF DEFLATIONARY EXPECTATIONS ON CONSUMPTION
In this section, we address the consequences of a change in price expectations on household behavior. We especially focus on the effect of deflationary expectations on household 
The dependent variables are consumption over the past year (C it ) or expected consumption over the next year (C over the past year, as our dependent variable, the coefficients on current income and on income expectations over the next year are both positive and statistically significant. The estimated size of the coefficient is larger for the current income term. The coefficients on price expectations are also positive and significant. In other words, deflationary expectations discourage consumption.
What we find in our current consumption regressions generally holds even when we use the consumption prospects, or consumption over the next year, as our dependent variable, that is, the coefficients on current consumption and income expectations remain positive and significant.
What is more interesting are the coefficients on the interaction term between price expectations and the debt-payment dummy. Large and significantly positive coefficients on the interaction term imply that price expectations affect future consumption for those who are in debt. In other words, deflationary expectations dampen future consumption by raising the debt burden.
We next examine the types of goods that are most likely affected by price expectations.
Here, we use the following Monitor survey questions and focus on durable consumption:
"Do you plan to purchase more durables over the next year relative to the past year? Please select from the following choices:
(1) plan to buy more (2) remain the same (3) plan to buy less (4) uncertain."
By allocating one for the choice (1), zero for the choice (2), and minus one for the choice (3), we set up a sort of dummy variable to be used as a dependent variable in ordered probit estimations.
As explanatory variables, we follow the specification of regression (2) above. The regression results are reported on the left hand side of Table 7 . The coefficient estimates of the probit regression basically replicate the simple OLS regressions in Table 6 . The coefficients on 
